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Comment on ‘‘Electronic Structure of Spatially
Aligned Graphene Nanoribbons on Au(788)’’
In a recent Letter [1], S. Linden et al.reported a
bottom-up approach of the selective and precise growth of
subnanometer wide straight and chevron-type armchair
nanoribbons (GNRs) on a stepped Au(788) surface using
different specific molecular precursors. The results reveal
the existence of band gaps of several electron volts for
straight 7- and 13- armchair GNRs. However, they made a
mistake in the configuration of the later armchair GNRs,
which might lead to misunderstanding of the inverse pho-
toemission (IPE) data.
It is well known that 7-armchair GNRs can be synthe-
sized on Au and Ag surfaces by using 10, 100-dibromo-9,
90-bianthryl (DBBA, shown on the left in Fig. 1) as
molecular precursors [2]. The width and the shape of the
GNRs are determined by the structure of the primary
molecule. The popular GNRs synthesized on Au(788) are
7-armchair. Occasionally, two ribbons fuse to yield one
with doubled width. The authors considered that such
wider ribbons are 13-armchair GNRs. This is hard to
understand. How could two 7-armchair GNRs become
one 13-armchair GNRs? As sketched in Fig. 1, it is
more acceptable that such wider GNRs are 14-armchair,
not 13-armchair. The two 7-armchair GNRs shift
d=2 ¼ 0:213 nm (d is the size of the unit cell along the
ribbon, as defined in Ref. [1]) along the long axis of the
GNR to each other and then conjugate together via dehy-
drogenization at one side to form such 14-armchair GNRs,
as shown in Fig. 1. If 13-armchair GNRs are formed, where
hasthe other carbon atom (7þ 7 13 ¼ 1) gone? How
much energy is required to remove such a carbon atom
from the GNR?
It should be noted that 13-armchair GNRs are signifi-
cantly different from 14-armchair GNRs in electronic
structure [3]. According to tight binding calculations,
14-armchair GNRs are metallic, whereas 13-armchair
GNRs are semiconducting. Such misunderstanding in the
configuration of the wider GNRs might result in the
misunderstanding of IPE results in Fig. 3a. of Ref. [1].
The concluded band gap of ð1:6 0:4Þ eV for the fused
ribbons is debatable.
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FIG. 1 (color online). Structure of precursor molecule, DBBA
and the ball-and-stick model of a fused ribbon, 14-armchair
GNR.
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